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Abstract
A large number of endoscopic procedures have been replacing full-scale surgical intervention in the management of
esophageal defects. Since 2006, the authors have developed endoscopic techniques of intracavitary and intraluminal
placement of vacuum drainage systems in their institution, and so far have treated 29 cases of esophageal defects of various
origins with an overall success rate of 90% (26 out of 29). With the adaptation of these procedures sponge drainages can be
placed at every height of the gastrointestinal tract, thereby contributing a minimally invasive, endoscopic alternative to the
management of intestinal defects. Despite promising reports in recent literature, the method-to-date is an individual
treatment.1 This article is part of an expert video encyclopedia.
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Materials
• Vacuum device: K.C.I. Freedom V.A.C.; Kinetic Concepts,
Inc., San Antonio, TX, USA.
• Polyurethane foam: B. Braun Endo-SPONGEs; B. Braun
Melsungen AG, Melsungen, Germany.
• Drainage tube: 14 Ch_120 cm gastric tube, Covidien
ARGYLETM Ventrol; Covidien plc, Dublin, Ireland.
• Suture: Ethicon Mersilene FSL USP/0 75 cm; Johnson &
Johnson Medical GmbH, Norderstedt, Germany.
Background and Endoscopic Procedures
The surgical management of esophageal leaks is associated
with high mortality rates. In the ongoing search for treatment
alternatives, a number of endoscopic procedures were de-
veloped. Endoscopic stents are often used to seal smaller
esophageal defects. In many cases additional external drainage
is necessary. Known problems are difﬁcult stent placement,
stent dislocation, inadequate defect closure, and impossibility
of stent removal due to granulation tissue ingrowth. The
intracavitary and intraluminal vacuum therapy was developed,
by the author and his colleagues, based on decades of ex-
perimental and clinical experience with extracorporeal vac-
uum therapy and the successful adaptation of vacuum sponge
therapy in cases of anastomotic insufﬁciency in the rectum.2,3
Key Learning Points/Tips and Tricks
Endoscopic Vacuum Therapy
• Negative pressure is applied to an intracorporeal wound
using a specialized drainage system connected to an elec-
tronic vacuum device.
• To construct the drainage, an open-pore polyurethane
sponge is ﬁxed to the distal end of a gastric tube by suture.
• The key principle is the combination of defect sealing with
effective drainage of the septic focus.
• Uncompromised local perfusion is an obligatory pre-
requisite for vacuum therapy.
• Computed tomography scan should be used to ensure
sufﬁcient drainage of the mediastinal inﬂammation.
• The drainage is kept in place by continuous negative
pressure; therefore, electronically controlled vacuum de-
vices should be used.
• Vacuum therapy is terminated if stable granulation tissue
covers a self-cleaning inner wound.
Intracavitary Vacuum Therapy
Sponge drainage should be as small as possible to allow the
wound cavity to collapse around it.
Change intervals should last 3–4 days.
Intraluminal Vacuum Therapy
The sponge tip needs to overlap the whole defect.
Mucosal erosion relief is a typical residuum of the sponge
drainage that subsides within days.
Complications and Risk Factors
Erosion bleeding is a potential risk.4
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Alternatives
Esophageal stent with placement of an external drain.5
Scripted Voiceover
Time
(min:sec)
Voiceover text
00:00 To date, no certiﬁed vacuum drainage system for
endoscopic vacuum therapy of the esophagus is
commercially offered. All shown material is used off-
label. Please note that the described procedure is an
individual treatment that needs the consent of the
patient, who has been informed in detail, prior to the
procedure.
00:32 Endoscopic vacuum therapy of the esophagus is an
innovative endoscopic treatment of esophageal
leakage of any size, height and origin. Main
indications are: anastomotic leakage and
perforations.
00:50 Negative pressure is applied to an intracorporeal
wound using a specialized drainage system
connected to an electronic vacuum device. The key
principle is the combination of defect sealing, with
internal drainage of the septic focus. Secondary
healing is induced.
01:11 The sponge drainage is changed regularly after 3 to 4
day, allowing inspection of the inner wound. The
therapy is terminated when stable granulation tissue
covers a self-cleaning inner wound.
01:23 Obligatory prerequisites for vacuum therapy are,
uncompromised local perfusion and
compartimentation of the intracorporeal
wound to establish a localized continuous negative
pressure.
01:39 The vacuum drainage is constructed by ﬁxing an open
pore polyurethane sponge to the distal tip of a gastric
tube. After placing the drainage, either intracavitary
or intraluminally negative pressure is applied using
an electronic vacuum device.
02:04 The sponge drainage is placed using an endoscope
equipped with a standard tripod grasper. The sponge
tip is grabbed with the tripod.
02:13 Standard endoscopic gel is used to moisten the
sponge.
02:19 To facilitate introduction of the vacuum drainage into
the esophageal lumen we, optionally, use an
overtube.
02:39 Here, we distinguish between two variants of
endoscopic vacuum therapy. Intracavitary and
intraluminal.
02:51 In the case of paraesophageal wound cavities we prefer
placing a sponge tip through the defect into the
cavity. The cavity collapses around the sponge
when vacuum is applied, simultaneously closing the
defect.
03:11 Defects with diffuse local inﬂammation or small, shallow
cavities can be treated using a long intraluminal
sponge drainage placed onto the defect resulting in
temporary esophageal occlusion. We will demonstrate
intracavitary and intraluminal vacuum therapy using
two cases of anastomotic leakage.
03:33 Case 1: Control endoscopy showed anastomotic
leakage 7 day after gastrectomy. We found a
transmural defect leading into an extraluminal cave.
In such a case we place an intracavitary sponge
drainage, sealing the defect and draining the infective
cave.
03:58 Notice the intact tissue perfusion.
04:19 The sponge drainage is guided to the defect and
introduced into the wound cavity.
04:31 The sponge tip is gently pushed into the cavity using
the tripod grasper.
04:45 After positioning the sponge tip vacuum is
applied resulting in the collapse of the wound cavity
and closure of the esophageal defect around the
tube. The intestinal passage remains
uncompromised.
05:01 Notice the bubbles ascending in the tube.
05:10 The sponge drainage is simply removed by gently
pulling the gastric tube. Every system change offers
full visualization of the wound cavity and the healing
process. In our case the wound cavity is cleaned and
consolidated.
05:46 As before, the sponge tip is distally grabbed and
introduced into the cave.
05:56 It is released by opening the tripod grasper.
06:08 Notice the usage of the tripod grasper to push the
sponge tip completely into the cave.
06:27 After positioning, vacuum is applied, marked by the
ascending bubbles in the tube.
06:41 Regularly, we see development of granulation tissue
and reduction in size of the wound cavity after the
ﬁrst few system changes. If stable, secondary
healing is established, as in this case, the therapy is
ended.
07:02 Follow up endoscopy is essential. In this case 10 day
after termination of endoscopic therapy the former
defect with infective cavity is reduced to a shallow
excavation.
07:17 In Case 2 we now demonstrate the procedure
of intraluminal vacuum therapy. Nine days
post-esophagogastrostomy endoscopic
examination showed anastomotic leakage with
circular ulceration. The defect area was 16 cm
distal the dental arch just below the upper
esophageal sphincter.
07:44 In such a case we use intraluminal vacuum therapy.
07:51 This therapy variant places the vacuum drainage
intraluminal onto the defect. The negative pressure
results in the complete occlusion of the esophageal
Endoscopic Vacuum Therapy of Esophageal Leakage52
lumen, endoluminal drainage and sealing of the
defect.
08:13 The sponge drainage is introduced into the esophagus
distal the anastomotic area.
08:26 It is placed, in view, by pulling back the gastric tube
until the sponge tip is exactly positioned onto the
defect zone.
09:06 The sponge tip is held in position solely by the applied
vacuum, therefore the use of electronic vacuum
devices is obligatory.
09:26 Notice the erosion pattern of the esophageal mucosa,
which is a typical residuum of the vacuum drainage
that subsides completely after 48 h. The defect is
covered with granulation and the therapy was ended.
09:48 We saw complete healing, without formation of
stenosis, in this case of anastomotic leakage with
circular ulceration.
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